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[9] 1. For the following questions, you will use the matrices:

00011 21200 0215 4
00110 12111 2 2 4 4 2
4=101011|,A42={2 13 10],A=|142635
11100 01 3 2 546 21
10100 01022 4 2510

(a) On the following vertices, draw the edges of the graph G that has A as its
adjacency matrix.

(b) What are the features of the adjacency matrix A that tells you that the
graph drawn in part(a) is a simple graph.

Yo lacpst ﬂ‘«g.dm% o B o s
No m,g&.P'LeQA%Lat dk v @ %O‘lfxmm.

(¢) i. How many walks are there of length 3 from vertex 2 to vertex 57

ii. How many walks are there of length 2 from vertex 3 to vertex 47

Ihee v A el

(d) Find an incident matrix for the graph in part(a).
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[10] 2. There are three schools in a town that compete for a sport cup. The school that
has the cup will challenge one of the other schools to a game. The school that
wins the game will then get (or keep) the cup. Every week a challenge is made,
followed by a game. Over time, the following pattern has developed.

If School A has the cup, then it will always challenge School B.

If School B has the cup, then it will challenge School C one quarter % of the time.
If School C has the cup, then it will challenge School A half 1 of the time.
When School A and School B play, School B wins two thirds 2 of the time.
When School A and School C play, School C wins two thirds % of the time.

3

When School C and School B play, School B wins two thirds —; of the time.

We consider a state to be based on what school currently has the cup.

(a) Find the Markov chain given that the cup starts at School C.
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(b) Draw the digraph and find the associated adjacency matrix.

A Vv o
Lot
vV
)
c

(¢) Is the Markov chain from part (a) irreducible? (Explain)
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[12] 3. (a) State the definition of a tree.

Qu e ue oL ?\a{)‘ﬂ Yok w cernackad
o ConTNS W oéchs. 4

(b) State two conditions equivalent to being a tree.

- & eennadladl W aodthe -t 2dogs.
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(¢) Consider the following pairs of trees. If they are isomorphic, label the vertices

to show they are. If they are not isomorphic, give a reason of why they are
not.

TaomorghnnC
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TLUNLE, 2.2, 3,3 ,W,1,2,2,2,3,3%
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[10] 4. (a) Consider the following results of a survey of assorted snacks where the pre-
ferred choice is underlined. Draw the directed graph for the survey.

Apple pie - Bagel

Bagel - Cookies A 2

Cookies - Donut

Donut - Eclair o N

Eclair - Apple Pie - 2
e t 2

Apple Pie - Donut &

Donut - Bagel

Bagel - Eclair

Eclair -_Cookies

Cookies - Apple Pie

hEATA LA I Pi ‘/_ D C 2

(b) Define a tournament explain why this surveyg is a tournament.
(¢) What is the score sequence?

10,2.2,2, 47

(d) Is it transitive? (Explain.)

ﬂo, u—)buv\—\'. ?JJO\Q.%\—U’\ kj(, ’DJOUQCL Viowe 203‘:2-:3)%’}
0d XS Seemg SW |

(e) Is it strongly connected? (Explain.)

o, becauwar X Jhas o sounce. (Ut aloo has
o ot . ) Vadtese Do av downea . (Vedoe £
L0 ou k).

(f) If possible, find a ranking of the preferences.
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[9] 5. For each of the following, draw a digraph (or digraphs) that satisfies the given
properties if they exist. If no such digraph(s) exists, clearly show why not.

(a) A tournament with indegree sequence {1,1,2,2,3}

&S‘fu/b Aeen Y‘\ot Mtsb .

10 ancs .

a @W\J 2004~ u\oézgxxu S@W 1,4,223%

ol hewe [+ /1+2+2+43 =9 aics.

(b) A pair of digraphs that have the same underlying graph but the digraphs
are not isomorphic.

Jhes one LOTS % ,e/xw(ns M/Z:%yu:? Theo,

(¢c) A digraph whose underlying graph is I(s that is not strongly connected, but
does not, have a source and does not have a sink.
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[10] 6. Solve the rotating drum problem:

e Draw the appropriate digraph on the labeled vertices provided.
e List the walk needed to solve the drum problem.

e Put 0’s and 1’s in the drum below so that every binary word of length 4 can
be read as 4 consecutive bits.
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